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Title of Poster: Oxygen Extraction from Regolith using lonic Liquids

Abstract: An important concern with long-duration manned space travel is the need to
furnish enough materials to the vehicle, as well as the crew, for the duration of the mission.
By extracting oxygen from the oxides present in regolith, we would be able to supply
propellant and life support to the vehicle and the crew while in space, thereby limiting the
amount of supplies needed prior to lift-off. Using a class of compounds known as ionic
liquids, we have been able to lower the electrolysis operating temperature from 1600°C
(molten oxide electrolysis) to less than 200°C, making this process much more feasible in
terms of energy consumption and materials handling. To make this process ready for
deployment into space, we have investigated what steps would be affected by the low-gravity
environment. In the lab, the solubilization of lunar regolith simulant in ionic liquid produces
water vapor that is normally distilled out of solution and subsequently electrolysized for
oxygen production. This distillation is not possible in space, so we have tested a method
known as pervaporation and have suggested a way this technique could be incorporated into
a reactor design.



